Estrous sheep serum enables in vitro capacitation of ram spermatozoa while preventing caspase activation.
Estrous sheep serum (ESS) is considered the most efficient agent for in vitro capacitation of ram spermatozoa. We have explored the relationship between caspase activation and capacitation in ram. Semen samples from 17 rams were cryopreserved. In vivo fertility was evaluated after intrauterine artificial insemination. Samples were submitted to four treatments: control, ESS (10%), caspase inhibitor (Z-VAD-FMK), and estrous ewe serum plus caspase inhibitor (I + E). Sperm samples were incubated for 30 minutes at 38.5 °C and 5% CO2 and analyzed with flow cytometry for mitochondrial membrane potential (MitoTracker deep red), sperm viability and apoptosis-like changes (YO-PRO-1/propidium iodide), acrosomal status (peanut agglutinin-fluorescein isothiocyanate), membrane fluidity (merocyanine 540), and caspase activity (Vybrant FAM kits for polycaspases, caspase-8, and caspases 3-7). Estrous sheep serum induced changes compatible with capacitation, doubling the proportion of viable spermatozoa with increased merocyanine 540 and increasing YO-PRO-1(+) and acrosome-reacted spermatozoa (P < 0.05). Incubation increased the proportion of spermatozoa with activated caspases (P < 0.05), which was abolished by the treatments. We detected a simultaneous decrease in the proportion of the viable and caspase(-) spermatozoa after the incubation, which was prevented by the presence of estrous ewe serum (P < 0.05). The analysis of caspases 3/7 and 8 resulted in less marked differences. Fertility was positively related to viability and inactivated caspases and negatively to viable-capacitated spermatozoa and active caspases. In vitro induction of capacitation in thawed ram spermatozoa by using ESS suggests a downregulation in apoptotic pathways. However, males with the lowest fertility showed parameters similar to high-fertility males, suggesting that other factors were involved apart from capacitation and/or caspase activation.